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1. 3akoHOMIipHOCTI aAUTUBHOTO PopMyBaHHS 3D BUPOGIB 3 [10OJIiIaKTUAY Ta KOMIIO3UTIB Ha I0T0 OCHOBI.

2. Regularities of the additive formation of 3D products from polylactide and composites based on it.

Pedepar:

1. Incepraujifina po60Ta IPUCBAYEHA AOCIII)KEHHIO BIUIMBY NPOLIECY aAUTUBHOTrO (popMyBaHHs 3D BUpOOGIB i3
noJiiziakTuy no TexHosorii FDM 3D apyKy Ha CTPYKTYpY Ta BIaCTUBOCTI KiHL|€BUX BUPOOiB, BCTAHOBJIEHHIO
pauioHasbHUX NapameTpiB 3D IpyKy Ha OCHOBI BUSIBJIEHUX 3aKOHOMipHOCTe! Ta GOpMYyBaHHIO BUPOOIB i3
IIPOTHO30BaHUMMU XapaKTEPUCTHUKAMU. 3 BUKOPUCTAHHSIM PO3PO0JIEHNX TEXHOJIOTIN aAUTUBHOTO POPMYBAHHS Ta
HOBITHIX I[T0OJIIMEPHUX KOMIIO3UTHUX MaTepiasiB 3 CETPETOBAaHUM PO3IIOIiIOM MIKDOPO3MIPHOIO HAllOBHIOBAYa
(TE€XHIYHOTrO BYIJIEL0) TA 3 CTATUCTUYHUM PO3MOJIiJIOM HAHOPO3MiPHOTO HAllOBHIOBAa4a (Ag) B MOJIiNIaKTUAHIN
MaTpulli CTBOpeHi pinameHTH 3i cnenjaabHUMU BaacTuBocTsaMu 1151 FDM 3D npyky ta 3D Bupo6bu 3 HUX 3

(YHKIiOHAJIBHUMU XapaKTePUCTUKAMU.

2. The dissertation is devoted to research of the influence of the process of additive formation of 3D polylactide
products by FDM 3D printing technology on the structure and properties of final products, establishment of



rational parameters of 3D printing on a basis of the revealed relationships and formation of products with
predicted characteristics. By using the developed technologies of additive formation and the modern polymer
composite materials with segregated distribution of microsized filler (carbon black) and with statistical distribution
of nanosized filler (Ag) in the polylactide matrix, filaments with special properties for FDM 3D printing and 3D
products with functional characteristics have been created. Thus, in the dissertation work for the first time the
relationships of influence of parameters of 3D printing process by FDM technology (temperature of the extruder
die; height of layers put at forming of a product; speed of movement of a printing head at forming of products;
simultaneous formation of several products within one cycle) on the structure and properties of the final products
of polylactide, that became the basis for the selection of rational modes of additive formation, which will provide
3D products with predictable properties (appearance of products, their structure and performance, etc.). The
principles of formation of the segregated structures, in which particles of the electrically conductive disperse
microfiller of different concentrations (1%vol; 2.5%vol; 5%vol and 7%vol) are localized on surfaces of the polymer
particles that at thermal compaction leads to their ordered distribution in a microcomposite on formation of a
electrically conductive framework, have been established. For the first time, the technology of formation of the
electrically conductive filaments on the basis of the segregated microcomposites has been developed and 3D
products from them have been created. Their structure, level of electrical conductivity, mechanical and
thermophysical properties were investigated, the basic relationships of influence of the volume content and
distribution of the microfiller on them have been determined. Comparative studies of the effect of the statistically
distributed nanosized filler (Ag) in the polylactide matrix on structure and properties of the nanocomposites,
filaments based on them and 3D products from them have been performed. The effective of bulk content of the
nanofiller has been determined. For the first time the technology of the filament formation on a basis of the
studied polymer nanocomposites has been developed and 3D products from them with antimicrobial and antiviral
activity have been created. It is shown that the developed filaments on a basis of the polymer micro- and
nanocomposites can be practically applied to additive manufacturing by FDM 3D printing technology of products
with functional properties.
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